Abstract of JP 2002090471 (A) 

Translate th s text 

PROBLEM TO BE SOLVED: To 
extract an outdoor area where 
smoke, etc., moves and to 
continuously measure the height 
and shape of the smoke, etc., and 
time-series variation in spouting 
speed in an arbitrary area. 
SOLUTION: This system is 
equipped with an image input 
means 1 which inputs images 
photographed from a fixed point 
and succeeding in time series, a 
smoke area extracting means 2 
which recognize the outline of 
reading luminance differences by 
pixels obtained from difference 
images between the images from 
the image input means at 
arbitrary time intervals and 
extracts the smoke area, a smoke 
height observing means 3 which 
finds the smoke height in the 
smoke area extracted by the 
smoke area extracting means, an 
inter-image correlation analyzing 
means 4 which detects an optical 
flow through the 
inter-image-frame correlation 
operation having the arbitrary 
time intervals in an arbitrary 
range of the images inputted from 
the image input means, and a 
spouting speed observing means 
5 which finds the spouting speed 



from the optical flow detected by 
the inter-image correlation 
analyzing means; and the area of 
the smoke, etc., is extracted and 
the height of the smoke and 
time-series variation in spouting 
speed are continuously 
measured. 
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**mhwmzwLm&t . frieB^A^^sj; da 

m h m&mmwm 1 1 mitz z t z<m t ? i m 
[ mm 2 ] mmmmmmmma .mmmm 

lEHftMftfco \ ^X m ISMftfr f6]^«* Jffot nggffigj 

[ 3 ] hu K^^ittitB^Kfi . Ml Eft tij L £ 
«Sfi««l&$R£fl«9i*j8B £ M&b h tfcfcHMfc: J: § ft« 

**aj-r * z t *:mafc -r & 1 unnrnmrnm 

[M*JB6] B«IBIfflRIJB*f*li«i» #S8W»t*a 
^-^EWBUKJItci; 0 ^7f- 4 *;P7 o-£tfcaj-tl> 

; fc *»«tt4M«JH i imcnmm^commy^-r 

»iajB3mm< ztT2<x7tmmn^xmm{m 
Tcon&x-mmn * z t mmt t^m^m %m 

[tmm ] mmmmmmma. itsKM > f 7t- 



»r a i$-iss ixmm®m% itzms&tmimti z 
uz£m&^?v>im%&thzbmmt-tm 

[000 1] 
[0002] 

®m><m*tm t tn%&wx*hh. ztib&wm 

i *T<0 v nm** co-mWK imzZti mx 

*rtt><r)t it. 'Xih-mommBtixmnztix 

«t**oyr^^-f Atttiittt. T-g^wtffg^^ 
[0003]^, j*:ilj*>fefttfjSix6x*/udf-^ 

$>&3z*)i*?-t:mh6mtix, mmiz^x 

*«Q&r 5 :f if*** £ . tSA^nt^o 
klXMMi>$>imtfh&. «m^±#ar««i. nimco 

[0004] act. fttonwrnizm-iwimmnm 
-mmmcommz^^x^u^ummmti. m 

Morton et al. ( 1 9 5 6 ) Ji. 

H Cm] t3Rx*^-ffl;aj*Q (watt) t 

[0005] 
[Kl] 

ff=3l(l+/j) ^(^TO 3 ) 1 ' 4 

Lucas (1976) (i. fit jg0)SL8S 
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C0006] 
[ft2] 

#=[21.5+0.0302(Ay- 100)] ^"Vu 

mmxz imnzmmx-^ h iotw. 

[ 0 0 0 7 ] HJz , Briggs ( 1 9 6 9 ) ti, #fi* 
rt>4>cO*TOStC0x Cm] ««yi-C<oa«SSh Cm) 
C m/s e c ) S*&t»:<0**4^.T^ 

£. 

[00 08] 
[»33 

£=2.6X10X A 3 /7 3 /V 

m^^^~ikmmw,mmmz^x^ mo r 

ton et a 1 . (1956) liS^m^^iC 
-?^T, SftSiJKH Cm) fc£3fcx*;l^-Q CJ) fc 

[0009] 

im] 

^=1.37^ 

■r ft h co^mxu , mcr.m^mz^\ ^x ttm^wm 

T"£ =SrV WX\ U T)\,9<U* fc&x^df-foftaj^ 
^Rx*^-*t»* ; 4: ttT&fcK *fcB*3R5!IW 

ft*^ v^ft»<^Eft«s*$ itarts c: t jits * 
[ooio] ( i ) mihm ■. 'jrti#t>Mimzi m 

x*n,*-fcH, OWKttia (1 978. *0jgS2£, 
1823^. »3#) 

yiJWtffiSU Briggs (1969) ti§-5gcO 

[ooin u>u zo^mx-u, ff±B«»#nic 

^rv^xf ATfr a cot', Zixt>£~?v1->yZithfti 

z tttf #r . :Kt#T-^^B#^ija<j(c^tfft§ c: fc t 

a^lSJlRfcio T ff o fc*> , pjffit t J; 4 !SH(iig{t*s 

[0012] ( 2 ) WK^tE^ • fflj^JS : HfWSllt 
fSSrfi)fflL^^iljPftMm!ii*fcJ;y'»Ml5gffi ( 1 9 
96, *0jS54 1^, 



QWJWM&lXWttKWmXlX^K hcot Uzt 
* , H»8t*tt<te«?**>&*iS i fc £f ijffl LT , «a 

coshes t imzmmix ^z, . 

[00 13] 
[»5] 

Q^ens V d max f max/ 4 

»itttw^7 'j y» ( o . i - 1 -c*i»a 

[00 14] U>U iOSfefciiitf, ^co^Siib" 
mzX *) , «U£a£0)ffi«£{±a>& ; t I. i t ifi 

r/k^ >r a Mzmmtcmzft o mmnmtix \, ^ 
h t cox-fo o , * ^ ; «#a^^afR{± mitznx \ * 
[0015] ( 3 ) mm- ■■ fmsk&Mnw&tz 

MftZtlZ,H 2 Ofc«lX*/Hf- (1 99 5, ^0j^4 

^x%^tihVTmmt\mLtzm.%<7)±% $ 

3tK*»4>, «^ct)H 2 Ofc3fcx*/i^-£*ajL-C 
^Hfi?rBXt#L, UStO^tcWf l.^eDJh^^. $ 
[00 16] L^L, iW^f^Ttt. Bf«*^HS 

co r A \mtYX'<VWLm t £^^®«cop|S«tg , u 

[ o o 1 7 j it, mimmzx nmzt-mmm 
nmzn. m*.ii'\-wm. m**TtMfr ■. ( 2 0 0 

0. Particle Image Velocime 
toryBffl. BTSftflMS. Vo 1 . 20. No. 7 

7)xtzit2tix^i> mMtztitzz&Timmm 
izx oaasrSMwtttan-ts; tj±. e^B«ssa[si 

(Particle Image Velocim 
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etory:PIV) fcPftfft, ifi^A-H^xT^ 
V7 h^xr«3B*t J: 0-jRW=5r*ffik LTB*>6ft 
■5-5*4. tiZhmzft^-zmAtbZblz 

io. aft^r^u wrisfjvnmmvrt&t 
ixmm^htibzb ifh h . aafcoacg a r 

[00 18] U>U Pivatgli, fil^&ftlJKfEffl 

b *w&rhWhmfo bcoxmmnmmb ix 
mzti&zbm<, tntuhvn&ntowum 
m. mm ■■dyx&emt. m^zm&^mm 
s&. =<%K\m^mmwiWj;bmfrtix^h« u> 

ixm^hitMimbbX'js%\\ 

[00 19] 

mmmm-htzfr<7&m ±iemi*ik 

tttiPK'S . $ hiztm%co&mcommizttim&&% 
m%ym(t£mmmzm\x'Z \z-tb t, «t» 

[0020] «*i.t:*j»t4«Mi*&v^±«MMi. ^tft 
«> at* . a >t{±»ft£HK t mft b <rm&to bixA-% 

*£±#tS3fig£J*0. Cftlip 1 ume rise 
t PWf tlS .Plume rise toWNtil <»9 4 TiZ 

2^h 0 . -J-tt«BMEj6*flr<af«ait: J: bmiiiWV 
±*t& t t a *SMB£ltT± 
j e tf*6. HR«Ktti*ffl, «M*it>,rftfc 

% b vmmmrb b *:*> , * s« (cfsttT- 

# , ftffiftg t m b Z b ifi-C & 6 . irafiiJHSWffiK 

^s-mgai^t & c t ifr Lxmwmi 
mm iz%-?tz*mz&<<mbixim?z>zb imu 
%<r>x\ %mco®®£mwwzmm-r& 

^ffiXcOffimXU. Ztlh^P 1 u m e <0rt»{iJt«W 

[0021] afc«sui s «aj^.s#;*jw-33*fc;!iii* 

Sat J: O^MSrffMf *». ttitzMiLXlflrt 
ISTCIBBrftl* fc L T EM* 6 £ fc & * . £ ft h CO 

i v mmm^mmmmm: b\ "imtuzmm 



[0022] ntmti, SJ-Kcfc^T-^lci 

mmzx-ix manmwm i ■rsm i/o > < a* . * 

*WWip 1 umefflW?:-gco«-?Tl^. L 

/^•cas^ra^ ± h 2Kmmx>zmwmm 
^mxmzmm-tizb^x^ b . £tzmm*?<m<vft 
mxum^^cotzMzmmmmimi-f^itix 

ltztf->Xmmcr>&£)&M-tlZbl l Z£'oX J tCD 

zttwmzwsn-hzbtemtx'b&w. hhm&b 
ixcom sriiHPts zbizxo xtmkfcnm 
i&zbtfx^h, ifcv-oxmm. ntm^swcii, 

fS15T"W^T-J)l>„ Ift^^it*^, HJ1»fc:*$lt*« 

L ben 

mtLtzmmm^xmrth z t mm-hb. 
[0023] *<nt&£.4&m*. mmmmbftwi 
mamm^m hiz&g./mtL^? b>vtm\^n.^m.^ 
^tbzuzxn. mmz&tfh&tmMLbLxwmm 
«ntffi«s b mmm&mm^mm ix ^ ? x 5 iz itz 

? b m&m&mmmtrm.mzt\mtbmmcr) 
iiyxfAt lt. mfc&frt>m&ifzmmmt,zm 
ffitiwmAjji-bmmA^mb. mm®AJ]^ 
m VAjjztitzmmcoimcDmmrsmngmim^ 
^^tibmmmim&^m^n^xmmmim 
mmmm^bmrnmiumb, mmmmmm 
mmizx omzhtiw&mmfsmL ■ 
#>bm®mmm^®b. mmmADmxvADz 
htzmmmmm^&mizKummmmmm 
my u-^mmmmz ± 0 trf <*>V7 n-sr^a 

4*aiaLK«si#sfc *mttzz b mmi-bt^x 

[0024] MantTllItiiffia^lJ:, *ajffl«^KHE 

ft&zmfobfaAM'Mzxbxmiib^mii^. mm 
« • S^MiJ^Sfi, fa&mi&nfc^yj yz'b^m 

[0025] Hmraffiww^sii, mm&tttm 

r >«*^frO»g«^%ffltWLTjE«-fbLTBf«7 u 
-ArafflW«gfcJ:0*TT<#/P7n-£$ajU ■ 
**fir«y>feftfeB*7 ]^-A|BH8Rlffi»<?)*b*:-« 
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xmrnmai-co mm, m&mmmm 

Lx^mmniitzmmzmmm-ti z t 1 1 o mta 
h>vmn&t&ztiimi-tz>h<r)Xhz>. 

[00 26] 

i%ffl<ngmoiijm\ hit, ttwemttnimimB 
m^^T^mmcojfm^im-titcibcomxf) 9 . i 

JiBfltArtSB, 2(iDftM^«JtBgB, 3ti«&ffi3flH 
[00 27] 01 ttJUT . BttAa» 1 tt, @5g£A> 
T^-n/) . jSJ*«rVh*B*. *ft&£iftttBtt. X 

[0028] nBs««fflaja5 2ji. ffitWara^ii 

#B«*>fctt£iiftB**(a<0«J*£S:iaAi: 0, $181 
^SmfcKI>N:: J: ftfi«*>, ^»*ffl-M"«Sf^ 

<nx'hh. i^'i oizmMzw&±.xm\i-imzizM 

*#fiZT»JK<OH*«±l: ft ; fc KJ: ->TIWB£i8i81-ft 
0)ffiWV*> ft . i fc . n»«cOi o &$llitt(iF*]iS fc [sj 

int^rtMSr^fflfttft ; t izx^xmnm^^ff) 
[oo 2 9 3 «a»$«8ia3(i, vmmmm2iz 

a«f»aj-ffttoTftft. 
[0030] r a ifflw^tifsi54ii, n«<offa:<o«H 
iznim*mmmmm®7-u-j±fflmmmzi 9 
jfrr^^7o-^^ai'tfttoT-J F )0- 

t§icotl)§. RWlcoi 3 fca«WKJB!S#35fc-fft 

8HH L fcJEJIB* ffi L . ***ftfc*MiTlll* t ft C fc 
CJ:^ £ [6j*3 J: 3E« * ffl&t ft £ t tfX # 

ft. 

[0031] ni.i-r-^7r-f^6{i, mmmzmm$> 

^-ft-7r^;uT"?)0. ««T-^aj*ffl7j±. mmcom 
*.mm%m&it. mmmvtvmwwsut. mm 

u * 4 a<7> /9 7^-c™tt ft fcftt-Ht-m 

»f- ? 7 t 4 >V * Vttr* ft t> «T* ft . 



[0032] *%w\zmwm<nimi/*TMzii\ l \ 

X. ±fE«J;o£t*T:*B«tf>8B. HftBflUO*^ 
TMfPSftft. 

[0033] <fcfc N *»BH{=<Sftl«itf<0«S|y^TA 
(=J:ft«yiift*Wt:l¥aW-ft. 02(i*^B)!tf*ftil 
«^«0«a|y^TAfcJ:ftP«Il»«f7n— f-v-h. H 

H4 j±s#b*k j: mmmmm 

Bffl&tfHaHttrfc J: 0 RNtfr ig£ LI^'JSiJ ^Kihl-ft 
WfcSWH-ftfctfxOEL 07«i«A-Scfigcr)^SV 

ikitz&jim$:*-tmx'$)Z>. 

[0034] ^mz^i.mm^comm^x'rj.xu, 

H2fciSt J; 3fc*r. tT*Bf8U*&ff£t&£U 
t Ju i vc *B . Rftft Sr m l tz h*Tjf BtR^r i: * JR 

», liB^fSS^ISSt. 4fc, BflterS^Mi^Hfc 

*R£T"&^^j:a^*frT«»§^, mm, mm 
xoiz^-y^tmi^ttmmt&ui. m 

ws, w&mizsbitxmmyj xrmiRi-& (x 

T77S 11), 

[0035] mmza^xmrn, i&iwmzmm* 

*v fc fc * ft . Lfe^o TK»M« S^gfeft 
Lfev^lW^if LTItliJ^ff^lftg-f ft . L 

wdtth* ztz. mm, m%v±m*±.mhwkx 

hhZtfrh, B*«KHrttffi*Wil5S***fcLT 

-e^iosv^atftaij^isjiss-tft (xf7rs 1 
2) . *aji*«s:tfai-rftji«aofflit^ssitts 
tRj&rft (Xf7rsi3). BULL-rowaaaatt 

WSJ* a COlft^M*^ L^iO^'IH 3 ( B ) ft . 
[ 0 0 3 6 ] ^*^WH®ITWA^ SJWSflt 

*ifi««t*Aftfcft, f«sai*«6*a«?-ri. ;w 

txmt, mmmm t hsb« i t/'Bf»^{4B^^^ 
t t«M^« t*t«!«^ m 0 umt rmtRx 

v. mmm#x'%<®mv~%i%^zt*. 
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14. 2}5ttmmil&fclXffo (XT77S14) . 
#03 (A) r*>s. 

[00 37] <5;tc, 7 U-AIBHMMPI, «H8m^lftl(0 

6) . 

A. ntS^^atii 

04 fc*?t i 3 t=1T**gWt l& »TSt«1*|<?)**<»< 

xm-t&mm< . aa*ii*raia«£t&£?*itfm 
nt ixcommzmt ixm-t&zbmmmx 

i. 

[oo38] *%wxn. mzmi-thwmt i 
x. w®T-?cDmmmmi. mmrn. 

[0 0 3 9] ( 1 ) 71/-^^ 
"SSfBtficottffltt , S*fWc 2 7 W-AcQHfRwUftfl! 
f8£f£3 . B**Jt , im ( x , y ) I ( t , 

x, y) fc-fSt, 2tJ*JSt = t ltt = t2 (t 2> 
t 1 ) tfWmSrteoT. H^flWRD (x, y) 

[0040] 

[ft6] 

D(t2,x,y)=I(t2 >x ,yM(tl,x,y) 

-Jg*)IWtth£ift5gLT, D(x, y ) WffirtH hi 

ffiBfcBjB^y ^ -ytffotitf^ z cDWMtzttxmMffi 

®mmt& z t ifix-thifi. tT*M®coi%%um 
Wtfxmix^z, a-)t, ±ie^^a^ 

*^v^ 4^, m±<7)/4 xzmszmtimixmi 

tfTtfBfltoffl£*Lfc0)#Bl5 ( A ) T#> 0 , -eon 
#M»«0iJ£ jj* LfeWsWa 5 ( B ) X'hh . 
[004 1] ( 2 ) B^W^fflcofltJ* 

x^mmmmn-ti , zmrm&uftvmnxu, 

=3:4. 

[004 2] (3) jfc*dB>W=J:4^aA 



-?co*x^' U -tit- Lfc 0 . 2 fefcT-aWKSlLfc 

soffit, S£*ig/j^*«*s. Km 
mxn. *y ; si->iM®xMixKmizb&®ft&m 

[0043] *rMKMXfcBt*S3«>, -B*IB* 
«iTl (x. y) fcT2 (x. y) HlflW*. Tl 

U r ^0tlj t r#^ffij H*fc#!**S. r^ajj B 

m**bb LxmMLamr 1 «oa«££Tiftai«{« 
bLx~mmm.mzmm-h. 5 tic, — «fia«rRw 

««WT 2 T¥g r 2 «««t±T^HJHJJ1S«f: 1" h . 
iOWWIIfefifc-^IBIIIWST 2 *ft|«S*i:-f S . 
jy^PBtt?. 2 x r 1 jaflOK*lfc*iaj££*§£ 

[0044] ( 4 ) #£«tt»^0«H» 

% bconrnvm t awtHzftrnv* i . mm^m 

[0 04 5 ] (5) 

hb, tfHbMmmyjyz'bizmmmmmi. 
mmmmwtxh^yj^i ^mtas m®b ^mmi n 
mzm^m^mwhmmw^ib. znmmm* 
mzmmmmt^mmm zmfctzmmi hti 

[004 6] hhiWv4Vy*%x.tzt%. *tf>*¥ 

yjyvmMMmz^tti&b. mMcomzx-oxfota, 
i. ttz. <mm®iz?;&m^bZMz^ m&wm 

j'koftS-Sft (0) C56<«r4ifc*t^glSti*. fig 

[0047] BMa^sRfeifcftttt, ±\m-Hm*m 
■th. c\ii\±yv-x7--iim$k*2mtthb%<nm 
^mmmzm&mx&z, . ^wtff^&srffi 
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[0048] ( 6 ) iffl{m&1Sm%. 

LT H-SiJ L & . & ffl v > S i 5 fcn| 

!t«T § * ff iB##0m? S * fc ttR fefcv * £ 
T\ *W»TfcWfl*>#ttfc 2<J0E««rBrlirc«ffl't* 

ffi£. ESfMSHi: L-CS^tS. dweteH/Sv^B 
«*vW^^i!»i!*»S:#tifit!(iiJgiJtSfcfttffl^&. 
[004 9] RRffl, fltS^«ftiiSSc7)ftai^ff d ( Xf 

•y7S 17), 

b. *a, issi^isajaawftsi 

8) . W&CD&W)K7hfr (*7f^**7n-) 
£ 2ffilblTtf>^^.,UO-3!«£^l>£££ffl 

[0050] ( i ) m^yv-mmmn 
muz rn«Mc?>m\j t r aMWj ;^ 

7 fc£l;:j;i N 7U-Ai fc i£Bfft7)0J!l> 

[00 5 1 ] riEa^tfflRlj (i, #.M^i:*»Bfg^ 

^t^w&fcst« r ij, mm (£<vmo% 
[0052] aat/swa*? vivmmmi. rn.Lt: 



saat-r*. 

[005 3] (2) ■9-7*t^-t;WUe 

7 Mb LfcB«tf>iB*#«flE#E htiht&> . B»ifi<i 
T*Tf ^/P7n-SSftj^ ft Tliffl HQ * *4J-tft 
'bfi/Sru. H7 (A) (c^fJ:9^ffl*# 

7(B) t*tJ:o*3^aS2»:ft«Wili^SC 
ii:)S< C t t'2?^7cffifS^ff-,TB»^{4WT<7)«JtT 

10 0 54 ] (3)flfI14^1t 
* v A TliltillS^ tSt L T Itilr- 9 cOfifltt^ 

*-fc<iIfcfc(tl>ffiMMi(fi2rftiJ^^ > H^fflfltf 
iE^fbL, ^HgtiSftl 0 0%t=5rl>J;^^ffiJEt?t; 
Pkfl (I^bf-7ft) ^^ft*-gcf3M 

[005 5] ( 4 ) r-^c7)^ft^il, h 

mtzts tt & m.M^mmmm&-f 1 1 ^» wrrtt^ 
v*>t\ Wffias^^ h/Ki, lti)Hl^ftiIiJiSfr B 1&iS 

5. 

SIS, fcii7'i«ttiMS^^SgWc^SLTai^1-|. (x 
T77S19. S20). 3fs^T14, cmfccOte*^ 

-K*. iiXlf^yyyizWfki-lZti.zX'O, mm 

^')7)V9^UZ^-fltmz. T-97r4lVt 

LxmtiL. hiMzi^xizmamz'fr 

o frw#aJSr fc coif aMI & t- ^7r-f/l^fcLTffi^ 
;ti^c7)7 : -^7r^;Wi!iaiJ^fc-9^TJ;0 

rtcoiiS^^h^co^^J^^L/iWias (A) T'J) 
0, h^^fb«e^hj5v^^J^^L^c7) 

* { H8 (B) Tht. ttz. mmMzvxmfetokvai 
it LtMmi^Liwtm 9 x-h & . 

[0056] 
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[00 57: (smmztufi mmmt ixnmw* 

micox 7%tmte^x&%-\t&Mzm^ht\h 1 3 1 
fcoT&fc. LfrLwmmm^x, mmztm&m. 

isa*ff o m^xmzmimmmm^mm-ti t*> 

X'h->tz. *ftmz£tti£, n-v-t-)\,ay\Za.-?cr> 
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